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Description 

[0001] The present invention relates generally to a 
method of modifying cooling holes of internally coated 
gas turbine engine components. The present invention 
relates particularly to a method of removing excess 
overlay coating from within the cooling holes of alumi- 
nide coated gas turbine engine components without ad- 
versely affecting the internal aluminide coated surfaces 
of the components so that airflow through the compo- 
nents can be maintained within design limits. 
[0002] Gas turbine engines operate at extremely high 
temperatures for increased performance and efficiency. 
A limiting factor in most gas turbine engine designs, 
however, is the maximum temperature that can be tol- 
erated at the gas turbine inlet. Accordingly, scientists 
and engineers are constantly seeking new and im- 
proved methods to increase the allowable gas turbine 
inlet temperature. 

[0003] One such method to increase the allowable 
gas turbine inlet temperature and/or decrease airfoil 
metal temperature is to provide cooling holes on the 
component, such as at the leading and trailing edges of 
the inlet guide vanes of the first stage turbine and first 
stage rotor blades. Conventional techniques for produc- 
ing these cooling holes include electrical discharge ma- 
chining (EDM) and laser drilling. 
[0004] During aircraft operation, compressor bleed air 
is directed through passages inside the engine to these 
cooling holes. The air passes through the internal pas- 
sages of the blades and vanes and enters the cooling 
holes. The air then exits the cooling holes and flows over 
the airfoil surface, subsequently passing out of the en- 
gine with engine exhaust. As the air flows over the airfoil 
surface, it forms a cool layer which reduces the temper- 
ature of the surface and physically keeps the hot gases 
from contacting the airfoil surface, thereby permitting 
gases from the burner section to enter the turbine at a 
higher temperature than would otherwise be possible. 
[0005] Due to this high operation temperature, it is 
necessary to protect the metallic internal and external 
surfaces of the airfoils from oxidation and corrosion. Alu- 
minide coatings are well-known and widely used in the 
gas turbine industry to protect such metallic surfaces 
from oxidation and corrosion because they are econom- 
ical and add little weight to the airfoil. Aluminide coatings 
are formed by diffusing aluminum into the surface of the 
metallic article to produce an aluminum-rich surface lay- 
er which is resistant to the above described adverse ef- 
fects. 

[0006] It is also common to apply a protective overlay 
coating, such as a MCrAlY coating, on the external sur- 
face of the airfoils to provide additional oxidation resist- 
ance/corrosion protection. MCrAlY refers to known met- 
al coating systems in which M denotes nickel, cobalt, 
iron or mixtures thereof; Cr denotes chromium; Al de- 
notes aluminum; and Y denotes yttrium. MCrAlY coat- 
ings are known as overlay coatings because they are 



put down in a predetermined composition and do not 
interact significantly with the substrate during the depo- 
sition process. This MCrAlY coating is applied, typically 
by a plasma spray technique, after production of the 

5 cooling holes. This inevitably results in an undesirable 
accumulation of the MCrAlY coating within the interior 
of the cooling holes, particularly near the external edge 
of the holes. This accumulation can lead to reduced air- 
foil cooling and result in undesirable hot spots on the 

jo airfoil. This is the case because even a small variation 
from cooling hole design limitations can result in a sub- 
stantial variation in flow and/or flow resistance. For ex- 
ample, those of ordinary skill in the art recognize that 
cooling hole diameter affects airflow characteristics. 

J5 More importantly, the overall efficiency of engine oper- 
ation is directly related to how precisely the airflow can 
be metered or controlled. 

[0007] Accordingly, compensation for cooling hole di- 
ameter reduction due to the anticipated build up of over- 
do lay coating in the holes is typically made when initially 
drilling the cooling holes. This is accomplished by de- 
termining the amount of overlay coating that will subse- 
quently build up in the hole (based on past experience) 
and then drilling the hole in a larger diameter to com- 

25 pensate for this anticipated buildup. A variation in the 
compensation factor, however, can also result in cooling 
airflow through the holes which is outside the desired 
design limits. Thus, if a MCrAlY coated component is 
tested and found to have low airflow (i.e. airflow outside 

30 the calculated design limits) then the excess overlay 
build up in the cooling holes must be removed to bring 
the airflow within design limits or else the component 
must be scrapped. This excess overlay coating material 
is typically removed by pencil grit blasting which is a 

3$ lengthy, manual process whereby each cooling hole is 
individually grit blasted to remove the excess overlay 
material. This technique effectively removes the excess 
overlay coating from the cooling holes. However, a sig- 
nificant problem is that the grit blasting often removes 

40 the desirable protective aluminide coating located on 
the internal surfaces of the components, thereby expos- 
ing the internal base metal component surfaces to the 
hot internal gases flowing there through. If this occurs, 
such components must either be scrapped or reworked. 

45 [0008] Accordingly, there exists a need for a method 
of removing excess overlay coating from within the cool- 
ing holes of an aluminide coated gas turbine engine 
component without substantially damaging the internal 
surfaces of the component such that airflow through the 

so component can be maintained within design limits. 
[0009] This invention is predicated on the discovery 
that abrasive flow machining may be employed to re- 
move excess overlay coating from within gas turbine en- 
gine component cooling holes without substantially 

55 damaging the internal surface of the component, partic- 
ularly the aluminide coating located on the internal sur- 
face of the component. This is a significant improvement 
over the current state of the art which typically removes 
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the excess overlay coating in the cooling holes by pencil 
grit blasting. 

[0010] According to the invention there is provided a 
method of removing excess MCrAlY overlay coating 
from within a cooling hole of an aluminide coated gas 
turbine engine component, the cooling hole extending 
from an internal surface to an outer surface of the com- 
ponent, the internal surface of the component being 
coated with an aluminide coating, and the component 
further including a MCrAlY overlay coating on the outer 
surface and inside a portion of the cooling hole; com- 
prising forcing an abrasive slurry into the component 
from the outer surface of the component to the internal 
surface of the component, through the cooling hole, so 
as to remove at least a portion of the overlay coating 
located inside the cooling hole. 
[0011] A preferred embodiment of the present inven- 
tion will now be described, by way of example only, with 
reference to the accompanying drawings in which: 
[0012] FIG. 1 shows a gas turbine engine blade. 
[001 3] FIG. 2 shows a cross section of a gas turbine 
engine blade having a MCrAlY overlay coating located 
in a portion of a cooling hole. 

[0014] As shown in Fig. 1 , a gas turbine engine com- 
ponent such as a blade 2 includes an internal surface 
4, an outer surface 6 and a root end 8. The blade 2 is 
typically made of a nickel base, iron base or cobalt base 
superalloy. Superalloys are materials specifically devel- 
oped for high temperature operation. The blade 2 may 
be fabricated by conventional investment casting tech- 
niques. 

[001 5] The blade 2 also has a plurality of cooling holes 
1 0 extending from the internal surface 4 to the outer sur- 
face 6. The cooling holes 10 are conventionally pro- 
duced by methods such as electrical discharge machin- 
ing (EDM) or preferably laser drilling. The diameter of 
the cooling holes is typically between about 0.010 inch- 
es (.254 mm) and about 0.030 inches (.762 mm). 
[0016] After production of the cooling holes 10, the 
blade 2 is treated with coating to provide protection from 
the harsh operating environment, as well as to increase 
the service life of the blade 2. Typically, an aluminide 
diffusion coating is applied to the internal surface 4 of 
the blade 2, including inside cooling holes 10. The alu- 
minide diffusion coating may also be applied to the outer 
surface 6 of blade 2, although this is less common. Alu- 
minide coatings are well-known and widely used in the 
gas turbine industry to protect the base metal material 
from oxidation and corrosion because they are effective 
and add little weight to the blade 2. For example, the 
aluminide coating may be formed on blade 2 by diffusing 
aluminum into the surface of the blade 2 to produce an 
aluminum-rich surface layer which is resistant to oxida- 
tion and corrosion. More specifically, the aluminide coat- 
ing is typically applied by a pack process employing a 
powder mixture including an inert ceramic material, an 
aluminum source and a halide activating compound. 
The powder materials are well mixed and the compo- 



4 

nent to be coated is buried in the powder mix. During 
the aluminide coating process an inert or reducing gas 
is flowed through the pack and the pack is heated to an 
elevated temperature. The halide activator reacts with 
5 the aluminum source to produce an aluminum-halide 
compound vapor which contacts the surface of the blade 
2. When the vapor contacts the blade surface, it decom- 
poses, leaving the aluminum on the surface and releas- 
ing the halide to return to the aluminum source and con- 
to tinue the transport process. After the aluminum is de- 
posited, it diffuses into the blade material thereby form- 
ing a thin, protective, adherent scale. Any nonadherent 
powder particles remaining within the cooling holes 10 
are typically so negligible that airflow through the blade 
is 2 is not detrimentally affected. 

[0017] After application of the aluminide coating, a 
protective overlay coating 12 is applied to the external 
surface of the blade 2 to provide additional oxidation re- 
sistance/corrosion protection (shown schematically in 
20 Fig. 2). This overlay coating 1 2 is typically of the MCrAlY 
type. MCrAlY refers to known metal coating systems in 
which M denotes nickel, cobalt, iron or mixtures thereof; 
Cr denotes chromium; Al denotes aluminum; and Y de- 
notes yttrium. For examples of MCrAlY materials see U. 
25 s. Patent No. 3,528,861 which describes a FeCrAlY 
coating as does U.S. Patent No. 3,542,530. A preferred 
MCrAlY composition is described in U.S. Patent No. Re. 
32, 1 21 , which discloses a weight percent compositional 
range of 540 Cr, 8-35 Al, 0.1-2.0 Y, 0.1-7 Si, 0.1-2.0 Hf, 
30 balance selected from the group consisting of Ni, Coand 
mixtures thereof. Another example of a preferred MCrA- 
lY composition is that disclosed in U.S. Patent No. 
4,585,481. 

[0018] The overlay coating 1 2 may be applied by any 
35 method capable of producing a dense, uniform, adher- 
ent coating of desired composition. For example, tech- 
niques such as sputtering and electron beam physical 
vapor deposition are known. In addition, high velocity 
plasma spray is particularly useful for deposition of haf- 
40 nium containing coatings. The thickness of the overlay 
coating 12 is typically between about 5 mils (.127 mm) 
and about 10 mils (.245 mm). 

[0019] Application of the overlay coating 12 often re- 
sults in an undesirable accumulation of this material 

45 within the cooling holes 10 (as shown in Fig. 2), even if 
the cooling holes 10 were initially drilled with a larger 
diameterto compensate for the anticipated buildup. This 
material may adversely affect airflow and result in local 
hot spots on the blade 2 and inefficient engine operation. 

so [0020] Accordingly, after application of the MCrAlY 
overlay coating 1 2 to the external surface of the blade 
2, the blade 2 is loaded into an airflow fixture to deter- 
mine the airflow through the blade 2. One of ordinary 
skill in the art would appreciate that a plurality of cooling 

55 holes 10 are typically located on blade 2 at various lo- 
cations such as along the leading edge, trailing edge, 
or even down the midspan portion of the blade 2. Loca- 
tion of cooling holes 1 0 is dependent on factors such as 
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engine type, blade 2 geometry and operating conditions. 
If a plurality of cooling holes 10 are located on the blade 
2, it is common practice to mask (i.e. tape over) a portion 
of the cooling holes 10 and test airflow in a section by 
section fashion. 

[0021] Testing is conventional. For example, one of 
ordinary skill in the art would appreciate that the airflow 
through the blade 2 is based in part on the barometric 
pressure of the day which dictates the pressure forced 
through the blade 2. A gauge on the airflow fixture reads 
the back pressure and the resultant value is compared 
against predetermined acceptable design ranges. 
These predetermined acceptable design ranges are cal- 
culated from a conventional computer program wherein 
variables such as barometric pressure, diameter of cool- 
ing hole and flow parameters are inserted into the pro- 
gram. Upon comparing the actual results to the design 
limits, the operator can determine if the cooling hole di- 
ameter is too small as a result of the excess overlay 
coating 12 within the cooling hole 10. 
[0022] We have discovered that abrasive flow ma- 
chining may be used to effectively remove at least a por- 
tion of the overlay coating 12 from within the cooling 
holes 10 without damaging the internal surface 4 of the 
blade 2, particularly the aluminide coating on the internal 
surface 4 of the blade 2. Abrasive flow machining com- 
monly refers to a process which utilizes a semi-solid 
plastic medium having abrasive grits uniformly disposed 
there through. Typically this medium is extruded through 
or past a work piece surface to perform abrasive action, 
such as polishing, on the surface. A key feature of abra- 
sive flow machining is that the process operates under 
considerable pressure and relatively low velocity. U.S. 
Patent No. 5,125,191 describes abrasive flow machin- 
ing in detail. 

[0023] We have discovered that an abrasive slurry 
may be forced into the blade 2 from the outside of the 
blade 2 to the inside of the blade 2, through the cooling 
holes 1 0, such that the abrasive slurry flows through the 
internal surface 4 of the blade 2 and removes at least a 
portion of the overlay coating 1 2 located inside the cool- 
ing holes 10 without removing the aluminide coating or 
otherwise damaging the internal surface 4 of the blade 
2. As a result of this action, the abrasive slurry prefer- 
entially attacks the material in the cooling hole 10 near 
the outer surface 6, thereby reducing the thickness of 
the overlay coating 12 therein. Conversely, injecting the 
slurry from the inside of the blade 2 to the outside of the 
blade 2 will undesirably attack the internal surface 4 of 
the blade 2 near the cooling hole edge. The abrasive 
slurry and removed overlay coating 1 2 subsequently ex- 
it the blade 2 through the root end 8. The cycle may then 
be repeated. 

[0024] Conventional abrasive slurries may be used in 
the performance of the present invention including the 
mediums disclosed in U.S. Patent No. 5,054,247 for 
abrasive action in abrasive flow machining. In general, 
the abrasive slurry comprises a semi-solid plastic flow- 
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able material having a plurality of abrasive grits uniform- 
ly disposed therethrough. A suitable semi-solid plastic 
flowable material is silicone putty, for example, in the 
grade indicated by General Electric Company as SS-91 . 
s The type and size of the abrasive grits disposed there 
through may vary depending on the size of the cooling 
holes 10. Suitable abrasive grit materials include, but 
are not limited to, aluminum oxide, silicon carbide, boron 
carbide, glass or fiber. One of ordinary skill in the art 
10 would recognize that small grit sizes (for example, less 
than about 4 mil (.102 mm)) provide finer finishes and 
are more suitable for gas turbine engine cooling hole 
diameters which typically range between about 0.010 . 
inches (.254 mm) and about 0.030 inches (.762 mm). 
is [0025] Specifically, we have used Extrude Hone Cor- 
poration media #831 -G-1 for the abrasive slurry. Prefer- 
ably, the abrasive grits per part of semi-solid plastic flow- 
able material is about 20% by weight and the flow rate 
of the abrasive slurry is between about .300 Ib/min and 
20 about .500 Ib/min. 

[0026] While we do not claim an abrasive flow ma- 
chining device, such a device will be described herein 
to disclose a preferred mode of practicing our invention. 
For a more detailed description of abrasive flow machin- 
es ing devices, see U.S. Patent No. 5,070,652. We have 
used abrasive flow machining device Vector Series 
Model by Extrude Hone Corporation, Irwin, Pennsylva- 
nia. This machine includes two abrasive slurry cylinders 
which close hydraulically during operation to hold a fix- 
30 ture in place. Preferably, the fixture is cylindrical and in- 
cludes a plurality of blades 2 positioned within individual 
tooling/masking devices located in the fixture. The fix- 
ture should not provide a secondary leak path for abra- 
sive slurry. 

35 [0027] The tooling/masking devices hold the blades 2 
in position and serve to direct the flow of abrasive slurry 
through particular cooling holes 10. For example, if the 
airflow through particular cooling holes 10 is within de- 
sign limits (as determined by previous testing), then 

40 those holes 1 0 are covered or masked so that no abra- 
sive slurry flows there through. The type of tooling/ 
masking device is dependent on variables such has type 
of blade 2 and location of cooling holes 10. We have 
used a conventional ultraviolet curable polymer material 

45 to mask blades 2 without midspan cooling holes 1 0. The 
ultraviolet curable polymer material may be applied over 
particular cooling holes 1 0, such as those located on the 
leading edge of the blade 2. The blade 2 may then be 
exposed to ultraviolet light until the material is fully cured 

50 (e.g. no longer tacky). Such an adhesive material may 
be obtained from Dymax Corporation. For blades 2 hav- 
ing cooling holes 10 on the midspan section as well, we 
prefer to insert the blade 2 in a block type tooling device 
which is tailored for the fixture. This device has a plural- 

55 ity of openings therein to allow the abrasive slurry to flow 
into particular cooling holes 10. One of ordinary skill in 
the art would appreciate that there may be variety of suit- 
able masking/tooling techniques for directing the abra- 
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sive slurry into particular cooling holes 10 and prevent- 
ing flow through other cooling holes 10. 
[0028] During operation, abrasive slurry is loaded into 
the bottom cylinder and forced up through the center of 
the bottom cylinder such that abrasive slurry overflow 
enters the internal surface 4 of the blade 2 via the cool- 
ing holes 10. As the abrasive slurry flows through the 
cooling holes 10, the abrasive action removes at least 
a portion of the overlay coating 12 located within the 
cooling holes 1 0 without adversely affecting internal sur- 
face 4 of the blade 2, particularly the aluminide coating 
located on the internal surface 4 of the blade 2. The flow 
through such narrow passages increases the local pres- 
sure and velocity to give preferential abrading of the 
overlay coating 12 in the cooling holes 10. The abrasive 
slurry then flows through the blade 2 and exits through 
the root end 8. Upon exiting the root end 8, the abrasive 
slurry returns to the bottom cylinder wherein the cycle 
is repeated until the appropriate cooling hole diameter 
is achieved. This is confirmed by subsequent, conven- 
tional airflow testing techniques. 
[0029] The abrasive flow machining process is auto- 
mated such that the mode of operation, for example flow 
pattern, is based on the machine settings, as well as 
other variable such as type of abrasive slurry. It is de- 
sirable that the abrasive slurry maintains a uniform flow 
rate as it moves through the cooling holes 10. One of 
ordinary skill in the art would appreciate that variables 
including but not limited to component geometry, type 
and size of abrasive slurry, and fixture design will also 
influence the machine settings. 
[0030] Post processing steps may then be employed. 
For example, air pressure at about 80 psi (552 kPa) may 
be directed into the root end 8 of the blade 2 to force 
excess abrasive slurry out of the blade 2. The blade 2 
may then be submerged in a cleansing bath to remove 
any external, excess undesirable material, such as 
abrasive slurry. For example, the blade 2 may be sub- 
merged in an alkali bath at about 1 60°F (71 °C) for about 
5 minutes and then rinsed with water for about 2 min- 
utes. A conventional high pressure air gun may then be 
used to dry the blade 2. After drying, airflow through the 
blade 2 may be tested as previously described herein 
to ensure conformity with design limits. 
[0031] In addition, if an ultraviolet curable material 
was employed, this material would be removed prior to 
submerging the blade 2 in the cleansing bath. For ex- 
ample, the material may be baked off by inserting the 
blade 2 in a furnace at above about 1000°F (538°C) for 
about 20 minutes. 

[0032] The invention will now be described by exam- 
ple which is meant to be exemplary rather than limiting. 

Example 

[0033] A protective MCrAlY overlay coating, as de- 
scribed in U.S. Patent Re. 32,121, was conventionally 
applied to ten JT9D-7Q series first stage High Pressure 



Turbine (HPT) blades having an aluminide coating on 
their internal surface. The JT9D-7Q is a high bypass ra- 
tio engine capable of generating 53,000 pounds of 
thrust. Its first stage HPT blade is made from a direc- 

s tionally solidified alloy and is cooled by directing com- 
pressor bleed air through passages inside the engine to 
cooling holes at the blade leading edge and on its con- 
cave wall. Upon exiting these holes, the air forms a pro- 
tective film on the external wall to keep the blade suffi- 

"> ciently cool. In order to adequately cool the blade and 
balance the cooling flow delivery system, flow through 
these holes must be maintained at +/- 1 2.5 percent of a 
target nominal airflow level. 

[0034] The ten blades were airflow tested following in- 
is itial deposition of the MCrAlY coating. Airflow through 
all of the leading edge cooling hole groups flowed under 
minimum design tolerance acceptable for engine oper- 
ation. This suggested that build-up of MCrAlY overlay 
coating in the cooling holes near the outer edge of the 
20 cooling holes had decreased the diameter of the cooling 
holes. Specifically, airflow ranged from 1 3% to 48% be- 
low design target nominal airflow level (minimum ac- 
ceptable flow is 12.5% below design target nominal air- 
flow level). Hole diameters were found to be up to 0.002 
25 inches (.051 mm) below target when conventionally 
checked with pin gauges. 

[0035] The blades were then processed with use of a 
Vector Series abrasive flow machining device produced 
by Extrude Hone Corporation. Specifically, five of the ten 

30 blades were loaded into a cylindrical fixture on the de- 
vice. The leading edge and concave wall flow groups 
were processed separately. This was possible by apply- 
ing masking tooling to the fixture to block the flow of 
abrasive slurry through cooling holes in the flow group 

35 not being processed. Specifically, each blade was in- 
serted into a block type tooling device, tailored for the 
fixture, having openings therein. The tooling device al- 
lowed abrasive slurry to flow through particular cooling 
holes. 

40 [0036] Extrude Hone media #831 -G-1 was forced 
through a 10 inch (.254 m) media cylinder at pressure 
of about 475 psi (3275 kPa) in the bottom cylinder and 
about 575 psi (3964 kPa) in the top cylinder, with a dis- 
placement of 500 cubic inches per stroke (.008 cubic 

45 meters per stroke). The media entered the internal sur- 
faces of the blades via the cooling holes and exited the 
blades through the root end. The blades were proc- 
essed through five cycles. The second group of five 
blades were processed through ten cycles. 

50 [0037] The ten blades process in the trial were sub- 
sequently airflow tested. Application of the abrasive 
slurry process for five cycles in the leading edge of the 
first group of five blades resulted in an average airflow 
increase of 16%. Three of the five blades were still 

55 slightly under minimum flow after five slurry cycles. 
[0038] Average airflow of the leading edge flow group 
of the second group of five blades processed through 
ten cycles increased by 25%. The airflow for each of 
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these five blades fell within design tolerance after 
processing, and hole diameters were increased by up 
to about 0.002 inches (.051 mm). Average airflow in- 
crease on the concave wall flow group was comparable 
to that of the leading edge. I n addition, aluminide coating s 
inside the hole and internal passages was not signifi- 
cantly affected by this processing. Based on these trials 
it was concluded that the process should be qualified for 
repair of JT9D-7Q HPT first stage turbine blades, with 
processing limited to about 10 ten cycles. 10 
[0039] The present invention also has application in 
the repair of gas turbine engine components. For exam- 
ple, after a full engine run which is typically between 
about 2,000 hours and about 20,000 hours, gas turbine 
engine components are processed in a serviceability is 
check. In this serviceability check, the component is in- 
spected for adverse effects such as cracks, burned ar- 
eas, and any dimensional deformities as a result of the 
harsh operating conditions of actual service. The com- 
ponent is then heat treated for stress relief. After this 20 
heat treatment, existing openings in the component, 
such as cooling holes, are masked (i.e. covered) and 
the external MCrAlY overlay coating is removed. Typi- 
cally, this is accomplished by submersing the compo- 
nent in an acid bath. 25 
[0040] All masking and any underlying MCrAlY coat- 
ing is removed and the exposed, external base metal 
surface is then inspected for cracks. Provided the base 
metal is not defective, the external surface of the com- 
ponent may be recoated with a MCrAlY coating, as pre- 30 
viously described. As a result of this recoating, however, 
an additional build up of excess MCrAlY coating accu- 
mulates in the cooling holes, thereby potentially ad- 
versely affecting airflow even more. Thus, the present 
invention has great utility in the subsequent repair of gas 35 
turbine engine components, as well as in the initial man- 
ufacture of such components. 
[0041] From the above, it will be seen that advantages 
of the present invention are the ability to remove excess 
MCrAlY overlay coating from within gas turbine engine *o 
component cooling holes without attacking the corro- 
sion resistant aluminide coating located on the internal 
surface of the component, enabling airflow through the 
components to be maintained within design limits, and 
avoiding hot spots on the surfaces of the components. *s 
[0042] Although the invention has been shown and 
described with respect to detailed embodiments thereof, 
it should be understood by those skilled in the art that 
various changes in form and detail may be made without 
departing from the scope of the invention. Specifically, so 
although the invention has been primarily described with 
respect to a gas turbine engine blade, it should be un- 
derstood that the invention is applicable to other gas tur- 
bine engine components such as vanes. 
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Claims 

1 . A method of removing excess MCrAlY overlay coat- 
ing from within a cooling hole of an aluminide coated 
gas turbine engine component, the cooling hole ex- 
tending from an internal surface to an outer surface 
of the component, the internal surface of the com- 
ponent being coated with an aluminide coating, and 
the component further including a MCrAlY overlay 
coating on the outer surface and inside a portion of 
the cooling hole; comprising forcing an abrasive 
slurry into the component from the outer surface of 
the component to the internal surface of the com- 
ponent, through the cooling hole, so as to remove 
at least a portion of the overlay coating located in- 
side the cooling hole. 

2. The method of claim 1 wherein the abrasive slurry 
is a semi-solid plastic flowable material comprising 
abrasive grits. 

3. A method of claim 1 or 2 wherein the component 
has a plurality of cooling holes extending from the 
internal surface to the outer surface, and further in- 
cluding masking a portion of the cooling holes to 
prevent flow therethrough. 

4. The method of claim 3 wherein the masking step 
includes applying an ultraviolet curable polymer 
over the cooling holes. 

5. The method of any preceding claim wherein the 
component has a root end and the slurry exits 
through the root end. 

6. The method of any preceding claim wherein the 
component is a turbine blade. 

7. The method of any of claims 1 to 5 wherein the com- 
ponent is a turbine vane. 

8. A method of repairing a gas turbine engine compo- 
nent including a method as claimed in any preced- 
ing claim. 



Patentanspruche 

1. Verfahren zum Entfernen einer Oberschussigen 
MCrAIY-Uberzugsbeschichtung vom Inneren einer 
KOhloffnung eines mit Aluminid beschichteten Gas- 
turbinenmaschinenbauteils, wobei sich die KOhloff- 
nung von einer inneren Oberflache zu einer auGe- 
ren Oberflache des Bauteils erstreckt, wobei die in- 
nere Oberflache des Bauteils mit einer Aluminidbe- 
schichtung beschichtet ist unddas Bauteilferneran 
seiner auGeren Oberflache und innerhalb eines 
Teils der KOhloffnung ferner eine MCrAIY-Uber- 
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zugsbeschichtung aufweist, aufweisend Pressen 
eines abrasiven Schlamms in das Bauteil von der 
auGeren Oberflache des Bauteils zu der inneren 
Oberflache des Bauteils durch die Kuhloffnung, um 
so mindestens einen Tei! der innerhalb der Kuhloff- 
nung befindlichen Uberzugsbeschichtung zu ent- 
fernen. 

2. Verfahren nach Anspruch 1, wobei der abrasive 
Schlamm ein halbfestes, plastisch fiteOfahiges Ma- 
terial mit abrasiven Schleifpartikeln ist. 

3. Verfahren nach Anspruch 1 Oder 2, wobei das Bau- 
teil eine Mehrzahl von Kuhloffnungen aufweist, die 
sich von der inneren Oberflache zu der auGeren 
Oberflache erstrecken, und das Verfahren ferner 
das Maskieren eines Teils der Kuhloffnungen auf- 
weist, um ein FlieGen durch diese zu verhindern. 

4. Verfahren nach Anspruch 1 , wobei der Schritt des 
Maskierens das Aufbringen eines ultraviolett-hart- 
barem Polymers uber den Kuhloffnungen aufweist. 

5. Verfahren nach einem der vorangehenden Anspru- 
che, wobei das Bauteil ein Wurzelende aufweist 
und der Schlamm durch das Wurzelende austritt. 

6. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei das Bauteil eine Turbinenlaufschaufel 

ist. 

7. Verfahren nach einem der Anspruche 1 bis 5, wobei 
das Bauteil eine Turbinenleitschaufel ist. 

8. Verfahren zur Reparatur eines Gasturbinenmaschi- 
nenbauteils, aufweisend das Verfahren, wie es in 
einem der vorhergehenden Anspruche bean- 
sprucht ist. 

Revendications 

1. Proc6d6 consistant a enlever un revStement sup- 
plemental McrAlY exc6dentaire a I'interieur d'un 
orifice de refroidissement d'un composant de turbi- 
ne a gaz revdtu d'aluminiure, I'orifice de refroidis- 
sement s'etendant depuis une surface interne jus- 
qu'a une surface externe du composant, ia surface 
interne du composant 6tant revdtue d'un revSte- 
ment d'aluminiure et le composant incluant en outre 
un rev§tement supplemental de MCrAlY sur la 
surface externe et a I'intSrieur d'une partie de I'ori- 
fice de refroidissement ; comprenant l'6tape consis- 
tant a forcer une p§te abrasive dans le composant 
depuis la surface externe du composant jusqu'a la 
surface interne du composant, a travers I'orifice de 
refroidissement, de facon a enlever au moins une 
partie du revdtement suppl6mentaire plac6 a I'intd- 



rieur de I'orifice de refroidissement. 

2. Proc6de selon ia revendication 1 , dans lequel la pa- 
te abrasive est un materiau plastique semi-solide 

5 apte a s'6couler comprenant des grains d'abrasrf. 

3. Proc6d6 selon la revendication 1 ou 2, dans lequel 
le composant comporte une plurality d'orifices de 
refroidissement s'etendant depuis la surface inter- 
na ne jusqu'a la surface externe et incluant en outre le 

masquage d'une partie des orifices de refroidisse- 
ment pour empdcher P6coulement a travers ceux- 
ci. 

1$ 4. Proc6d6 selon la revendication 3, dans lequel I'eta- 
pe de masquage inclut I'application d'un polymere 
durcissable aux ultraviolets sur les orifices de re- 
froidissement. 

20 5. Precede selon Tune quelconque des revendications 
prec6dentes, dans lequel le composant comporte 
un empattement de pale et dans lequel la pate abra- 
sive sort a travers I'empattement de pale. 

25 6. Proc6d6 selon I'une quelconque des revendications 
pr6cedentes, dans lequel le composant est une pa- 
le de turbine. 

7. Proc6d6 selon I'une quelconque des revendications 
30 1 a 5, dans lequel le composant est une aube de 

turbine. 

8. Proc6d6 de reparation d'un composant de turbine 
a gaz incluant un proc6d6 tel que revendique dans 

35 i'une quelconque des revendications pr6c6dentes. 
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